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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for estimating a 
network based on a data profile. 

SOLUTION: In this method, a candidate network housing the 
possibility of reproducing a given data profile is prepared, and the 
candidate network is evaluated, then the structure and parameter 
of a network having the possibility of giving the data profile are 
estimated, and a topology is estimated by stages. Thus, it is 
possible to estimate the structure of the control network of genes 
callusing the phenomenon or a metabolic network showing the 
reaction of enzyme or protein from the discovery data of genes or 
the concentration data of the protein or the like. 
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(54) [88U©*fH *yh7-*»£#& 



(57) mm 

h7-iC«U 7 s -*7'a7r<f;l*5itSi?nitt 
h7~ ^I^*y/^g©EJS*^-fW*'y h7 




(2) 



#H2 0 0 1-18 8 76 8 



b) Ha) T'ftS^tifc^-y h7-*©?-^ 

c) x^b) c^Taa^nfenv-by-u-x-^x^ 

d) lie) -efffc*»h7-*««WWB»l:T*a 
*fciRjrr**T, XSc) T?ftfc*yb7-*%fi8l 

b7-*fcLT#fiIgb) -c) «Ht)»LT, 

[■W&R2] Xgb) fCfcV^T, IWfcfSSW 3 
jS»c<fc^TMSftSft*S 1 KlB*©*y b7-^ 

DBWS3I33 Xgb) fcfcV^T, a»fcfS3epi*«, * 
©/tt*x-f;fc*&*y h7-*lcJ:oTtfflB£*£ft 

So 

C»*W4] Xga) fcfc^T, 4x.5ft;fc-r-?£ 

Wi-r5^«ttO*S*y h 7-* i: LT, f»is14 

•fSDM l fcE«©*? h7-*»6«S. 
[»*^6] #*6ttfcr-2fc©^«tf4>&^:r- 
**?f3rrs*'y b7-f*4riW*X8«#ttcfc« 

♦MfcrsawsssiciBit©*? b7-^«jgm 

01*917] Ila) fiitf/Sfcttlgc) 
S*>yb7-**»SIgff, 4*.6tifc7*-*i:©W 

atf4>ft^7 s -*«Bwrs*y b7-*iwe*©*ss 
tyc fc^wa^fsawias sfttt 6 ice*©*? b 7 

[H*S8] Ila) Wtf/SfttUSc) KfeW- 
S*yb7-**1*SIfijtft ffi§c*<y b7-*©fl§ifi 
«3Ett*»LT, *yh7-**ffea**l8*a€re: 



h7-^s^m 

DR$S9] Ha) fcitf/SfettlBc) fcfctf 
S*>y h7-^*»SXS*^ ra-©*y b7-?C*f 
LT 1 fl©><5*-*, SftttWfffe^TS^fcJIS: 

[fltJ&KlO] Ifa) tJitf/S&ttllc) let! 

h7-****lStfs ae»7;l/df'JX 
10 A, U-x y K • 7x- V yf s » J; tf 0« 0 & 

*, M$8 l ~ 8 ©vvf ftfrfcEKOifcy h 7-*ft£ 

^ iie?©fffl7 , n7r^;l/"e**H3»Ki~i 0© 
wfftfrfcBK©** 

>y b7-* t UTEaT?#5«^lc*v>T, ttEKRic 
7*-*#&*©7^-**SSiT****v h7-?£}f5£ 

b7-^«jBsarefe-3T, 

a) b#DS?-iu *tiiC#J&|-«'<?;t-£ --fey b 

tz>m$.-$ti%*v h7-**Etrr sn 1 ©lares 

b) S&Sft;rd£ffii:LT©b#P^- Sfctt^CS 

• -fey hfcttWTSS 

2©ia«#iats 

c) #A&nfer-^*Ha , rsRiffitt©fcsb*p^ 
30 -«&*u Srt«nfc*b#as^e-3v^ 

h«fMU *»©«•** b7-***T, tOflB£i 

d) mi ©K1t#afcttttSftfc«»* 7 h 7-^© 3 

e) 3MSd) t±oT»2©Ell?at«tt?nfc3>' 
«aD&dEflV%IIVV^^-»— fey b^#x.T^>y h 

7-^*#t, wcJBi©Eii#ate««rrsm fc 

J:tf 

f) S^f^f^y h7-*3WBn8Sif, ^&e) 

ic^v^T® i ©Ei^aKttiiisnft*^ b7-^^^ 

»^>yb7-^i:bT¥®d) fc^5^f*«yb7- 

l 3 3 1-11 ©i/^-f n^KE«©* 

bo •yh7-*fllg*jS*3>ea-^ 
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#8 c t&-&* 8 7p y^Ljtim bfcias«#o 

[0 00 1] 

T*fc8 0 
[0002] 

»©M jKoiJ^*¥ofiifta3t#K±o 
s„ c©<k5&4fe©«»\ a&sw* 

fS*5>H*/<X«T?**. «Atfx (C.elegan 
s) T?tt> gEfc*©£fflflS3SS8tf8t5£Stt (Sals ton et a 
1 .Dev .Bio 1.100 ,64 -119, 1983) , Wfg&aM&ft £ ©H 
S<&fTfcftTt/->8 (White et al.Phll.Trans.R.Soc.314. 20 
1-340.1986). H1tmtftK\&* 4VADNA©£ig» 
WPltfmZMcZftfc (Science 282 ,2012-2017 .1998)„ 

m&v®, mm, ±mm, v^nx^xv^t-fM- 

ftfcfcV>T t , A D N A OaYliaBBUKWCfcWe 
StlTVS. *bTSaK>IWT»*Sfch • f 7ADN 

[0003] a€=F©an^afi?H©ffisffffl*8a& 

i^Wftt K0|fflB««|i«f **^<*KOSBRtt» 5 0 
0 0~7 0 0 0£fc9fetlTW&. Z.tU&)l$Wt*V 

fcfiSBWR*HtHbT> «I»T*^# (^f*-i;p « 
roteome) t bTSjlW* C fc#T?*8. aftfrfctlT 

a^**tf*©IE?aft©*f5£^ *agft«9l£je 
tt*ife*?a^'&t>««^ba»ntf46ftv>. c© 

fc»JMt*A*8 c SfcbTi/V5. 
[0 0 0 4] C©%A*BKbfe©tfHlT?*8. 60 



*%f%.t%t, iftnenTir^smiii obi 

7x-X-i A) t^Menytfa-^KSlSE 
T* <BU 7x-X-I B) o Sfc, -r"ffk:fiBK«i 

^snrv^sii^tctt. *©<bk**sw-s. nissn 

fttfWffio T->5al^->a >*fxV* (HI 7 x 
~X-I C) , HMSftT^ST^fcofiSttfcttlE 
"T* (HI 7x-X-I D) „ J-Sab-J/aVOS 
«W7 s -*fc-Sba^»^H:, 20©BTtittA< 
#x.Btl8o 8fS\ ^5aU-^gy#IE»*:B:^»& 
T?£8„ Ctltt, S/5aU-3/By©»ft*»JfT» « 

Sftfeofc-racfc-eiSPtt-ra. #ic#*.6ft*©tt* 
[0005] *oftK, cotfwi 

(,vt, 3ytTa-^±"WttWEff5 (01 7x-X- 
I I F) . 7x-Xl I©*, Xtt7x-Xl IffV 

^ ate, <^fcft»fc*7*;i/5#iELv^ 
^BK^fer^WftSOMtlBW-S ®i7x-X-i I 
Ifcitf I V) o CtDZvfoLT, T£m<DVrt-X- 
x.yi?~TVy?l *fr3efc#TJS8o a^a-* 

^©SOii^^StbT^S^tts 

[0 0 0 6] W*tf£?£W3*K:fc^Ttt* DNAfy 
?W*B7W, «6ttt, PCR*2*«JlbT 

»&nfcae?aft** y^mmmmmtKm 

<*»h7-*©«BW?fcti*. cnB©^-^©* 

ftfcftsaepp^v/^Kx wofiiffio*yh 
7-^, teJ;^ #S»©*>y h7-^T«?n8 ; e 

*ffl-Z?&8 0 b**b5SilEtt, #*6nfe7^-*4»5* 

©PS 6 nftftBKIKlTIMlfff § 8 •BHO : E7*;I/0**'# 

^ £*¥»ft«!fcJ:D»fr»T^fc. e:Wc»b 
T*^#6»A^aftbTV>8©a, 4^Bnfer-^A^ 

^5»fe5. cntis ±SEOHlfcwbfcli^Tf 

7x-XUi:Bfr8t©-c , fe8o 
[0 0 0 7] *5SKt6V^T«*»6U^ ; ET/l/i:tt, * 
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[0008] cneoftsfffflo^^ojijg (*y b 
m-evmicmz?, ittia. 5»*»;b7-** 

*\ n^a-*-*y b7-*©<fc?^ AXI$&* 
y b 7-* fejJWf ®<g«a* y b 7-* t bTfttf « C 
fctfT?**. fcfcJUfc *y b7-*©*yb7-*fc 

y b 7- * zmtitcmmm kbi- * * s a i/-^ g y 

tfbJfbfcffTfcftS. >l/-**fcjfr*7*-fex«fitt 

[0 0 0 9] #fgH#&fe, CO*3a#**fc3S^> 20 
T*yb7-^0«J&K6*«fiUTi/>*. -ra*3-B, 
b • 7*n77^;l>*ISSM"5cfc#?S5*Bf 

n*X*y-=y^*Stt«»6bft0farttashi et 
al.Proc.of European Conference on Artificial Life, 
1999)„ CCT\ b • ~7u-7T<ifvh\Z^ 

frte-f^t^y b7-i'K<fcoT^cfefcP.?nfc7 i 

tfc^ggT^US'Xa, 
#tt*y b7-*KJ:oT4A6n«:f f -*fca^ 
T-, fiH**yb7-^Off«*ffd#Sl»*«. CCS so 
SK*5V>THi, b • 7 , d77-<;l^»»«a»7 

tttU*«:5ft^o Oft), rU7;W bfctfo 

=y^*IH*#oTV>fco *©fc«K »R<Dtffe£ 
a S <«I0IC< IBfflW * o fco 

[0 0 10] 

BtmtfflBtLiz* zrsmD xma.. 

$ >J < ff 5 C jtfRNBa:* y b 7- 

**4<Ufctf& % L*»feSW«Hc*yb7-*0»£ 
[00 11] 

bft*y b7-*©S£££%«j£t-S&X-ry7©# 
^^7t'J'>XO#4KifIbfto 3>lfa- 



?U *bT3«fc©^©'M^*yb7-**Stf 

*mzmt b4l*rfcft*y b7-*JfS£&ffi**8 

[0 0 12] *^#e,« s ftffi*? b7-^T«gg* 
n*9^7 , 5';-©ff<P6s Wc$r— b -7P77 
^JI/fcaMKAVfrStr^y b7-£ie:f gbfco *b 
T, *ftS*^©/<*7x^*^>«rcs&ci:* 
mfflbfeo ft«5b#PS>-fcfci, *vb7-*«MW 
?il«WS»5. b^n^-«/U7x^cD 

T*yb7-£tH\ ^X>)x^©I^^Sh*D 
aWfc><5*--**#ofcfc©i:ff3ci:tfT' 

*» b7-^*4»sbTiitf*n«mirr6ci:*«o 

b7-*©«fi!ctf^fifc&3et£BfflbT# 
SBffifc^bfco -rab-B*SKBtt, WT©*yb7- 

CD ^fcH«bT^SB*W©Htt%*yb7-* 
fcbTBSET?*S«afc*J^T» WISSlSfciOfias 

*©5*-*«WBre**** b7-***i&r*2r8re 

fcrnsb-c, ^*>vb7-^*#«m 

b) Iga) -efWSti/t*y b7-?©5l5, BWt 
f 5 aip««fcf * y b 7- f 5 3 > -b • / 

c) xgb) cfe^raffl^nfcay-ty-y-x -/U7 

fey b*#AT*y b7-^«ff*X 

a, »±tf 

d) X@c) b7-*©gi#ltfBWi:r3Sl 
«K«JM-*3fT, XSc) 1f|»fc*yb7-i'*fittl 
*yb7-^fcbTSaiSb) -c) £H9MbT, 
*fftft*yb7-**ff*xe» t*^*yb7-^ 

[23 XSb) fcfe^T, l»f:f«»p*«, SfS«fc 
£oTfMn*n* Cl) fcB«0*yb7-^»S£& 
S. 

[3] xsb) E»,vr, a»fci-*apiw, 
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fcT*££ [1] fcM©*yh7-**J&&*S. 

[43 Ila) Cfc^T, #*.6nfc7*-**BllRrtB 
ts.±x © v # p s?-*^dw « ifflrtrtJ C £ t 
•T* CD ME«©*y M7-*KI&M£. 

[5) Ila) fcfcV^T, 5*.S*ifcf t -**i58f « 
RflJBtt©S**yh7-*i:LT» tWERrtHtCUSv^ 

C 1 ) KIB«©* 7 h 7-*»KS 0 10 
[6] #*&nfcr-*fc0^Sff'>&i^-*;&¥S9a 

C7) Xga) feitf/SfcttXec) ttWl7l> 
^r-**3f»rs*y h7~*IBT?*0«Bfi©-fi|S« 
^tl-S [5) SfeB: [6) fclE«©*yl»7-*» 

C8) Xga) *±tf/Sfc»xec) KtlW*fb 20 

silt, *<5>h7-*«f&awsie*s»cfc*fe« 

fcfS, C5) ~ [7] ©V^n*^fcE«©*y h7- 

[9] Xga) fcitf/Sfctilgc) fc*B-«*vh 
7-**ff*ISb\ EI-©*yb7-*fc*fLTHH 

-*©*yh*»5&r*c ci) ~ 

C8) ©VvfftfrteE«©*yb7-**£m 

Cl 0) Xga) feitf/SfctiXgc) Kfc^S^i so 

*-*«frr*ia*a«JCfc*Wf»fc-rSs CD 

~ C8) ov^ftfrfcia«o*yh7--*it«*tt. 
ci d wBaBRfcAoT&a*nft7*-**«, ms? 

©5S3l7'n77-i';l/T i &S CD ~ Ci 0) ©i^-fftfr 
fc«©*'y b7-*»5&5f8io 
Cl 23 a^lcBMRbW*WailOBMMt*»b7- 

b7-*Mi»T-$>oT, 

a) h#n^-^ «UC#JWS><9*-* • h 

b) 3HR«ftfeft«i:bT©h#n3;-, £fett*©S 

Jtttfcjfefftr*^?*-* • -b>y b«W3Jg 
2©K«#&fc> 

c) #A6ftfcf*-#«W8W*WWtO**b*nj; so 



©BB*§w:iMfrr*#«fc. 

d) m©G1t¥gfctttt?ttfe£ffi*? h7-*©? 

x • iwx.'d&m tT, wiem 2 ©tss¥iw» 

e) ^©d) fc*r>TS2©IBtt#Rfc««Sftfc3:' 

7-^*#t, wish 1 <Dmm¥®iz.mtz^®. « 

f) *£f'<**yb7-**mSh*S"ex #fie) 

h7-^i:LT¥Sd) E®HfiSf*»^7- 
C 1 3) C D ~ C 1 D ti*»fcE«0*y 1*7 

[00 13] 

h#u^-, fc£rfitofiS£©3o©j£#T? 

MRtt*yh7-^*«ljaLT^a«K***U ^© 
Hff**"r©tfh#ns>--T?fcS. b#n3>-B:S*|HI 
©ottW»)*3?rWi!W4*Bfi!tn6at)s crtmttrt 

/«7X>f©*3Et»fc«tt>T«H , r*J:fc#«T»*5 0 
X^x^OtTfe, tfle*ft©hJl*n5^-fc«fflLTjl 
tfl«n*/<X7x^* % 3y-feytf-*.,*X7x^fcif 

ts*©?*-* *«sw 5 c t wvzi a o t*7*u v 
k^trn*. tfyy^tt, Mi$&«f3§©#frB#t 

-*©*#fck ^-y>y h • 7 , P77l';l't«f*. ^7 
*-**#ofc h#n5*-tt*»ft«a«#oT^*© 
T\ ^-y^y h • 7 , D77-i'/l/t©^M^ffi-r§c^ 
Kll©*<htt*-y» h • 7 , P7r^;l/i:© 

[0 0 14] «WllcJ:oTjltt«ti**y 

7d 7 7 /W4, ®^H©ffiS{tffl©*g* t LT^fig? 
-^©JUe*»l4*©X8a) -d) «^tr<:fc«f*« 



(6) 



$#112 0 0 1-1 88 7 68 



fcU • 7n77^;l«Plb?3*-yb7 

-^©JtJ&SBHfcbTV*. 

a) #*6nfc7^**SST«Rniitt©#5btfn5? 

fcf&SbT, fltlf*? b7-*£*#SXg, 

b) iia) Tffwsnfc** yy-zvttmt* 

c) Xgb) lc«V>Ttt(B2tiftn:/*y?X*'tt9 10 
x-f*«H-#nf-*4j*U £jas*ifc*b#nS> 

WW-*— fef b^fcT*-; b7-^£t#3x 

d) He) ■W»*fc*yh7-*OSBWB»fc , r*a 
ttciKJW-***, He) T?»fe*yb7-**4BM 
*y b7-*£bT?iJKXgb) -c) **t)iSbT % 
•rfc**? b7-*£ff3Xg, 

[0 0 15] 3«WilC*^T, H^fcBMLT^SB* 
W©H«ff*y b7-*fcbTK»T*«Ci:fcH:, * 20 

HaH£S#oT^8C C©<fc?£*>yb 

©ffisfftPK^-rc 

n«afirF©5sai^P7r-r;i/W*5Sfl8o*-y'y b • 

tt, aeF05KHU^;V*» mRNAJf»*V^*Jl©j| 

JlttHfctt, ftatfDNAff^tlV^ mRNA 
<Dfm7tf7T J CktfUZZo DNAf-^7 30 

*5pjjrrscfcK±9, -«©y-H cos sdna? 

y7 , KBH&arnfc7 , n-7-fey b) KStrsfSSaU^ 
aWfcflaKfScfctfTytS. fcai^tt* x^ 

8S5Sfei»n?*«o b • 7"P7r-f ;l/*WH 

tS^MyH;-*!*, FfcfSbtfn 

s?-tffla-r«ae?mo8B3ittx «smfl©ss*« 

■$vw-** tLTfEH7 , P7r^;l/k<iWWHtt*a 

•rajsarcnissn* b u tv» mc j^t** e t# 

Z'%%o 04Kb*ne;-*0^Lfeo 04 a) KfeV> « 
T^SRABCDB, A-»B-*C-»DO?S5tt<tOH«, 

TAOea?SttfttV^BMI*:«*Cfc«wLTV^*. 

b U 7b-y b*«Tt«a?T«. 
[0 0 16] fcfc*tfBtt©fflSftffl0*y b7-* 

* ©SttOSS *HHF08Atf/<? * - * ft 
S 0 <:©«£©«(&»& «BBJMffl«l=teW-«f«fW 



WBmtate^i-y^mufi b #d s?-k*bs u * c 

•TSo 3Efc» ^Si^yb^-^fc^tufetStfOW**- 
*58fl!K:*$«-S*y b 7-* i: bTCiSf S c t 
[0 0 I 7] *y b7-*«MW-«gfR©5l5 

[0 0 18] XSa) K4s^Tft*r*b*nJ^I4» 

HHBifcfck T' * s mm^mmfr b$ t> jMhwa * 

SCfcfci, ^BHOffSbV^ttKO-O-ffSfeS, bfrL 

IfeAST, &gfcfSCTb#ns;-;&>ffiR-r 
§ci:feT»§So b#ns^©W?i4, Si^Rltga^T 

TfriCfctfT**. XSa) T'£$3ft«b#P'7- 
©*•&£ b $ui?—'7—jHf t Pf Jt. 
[0 0 19] Sfe, *y b7-^*«l»r*I8RIBI©H 

att^ftBWMaicBi b * a*£t a\ <m*@s b & 

5W^n7r-f>WHWffc*V'«TH:, »& v^fr© 

ae?©iw©fflSBB«««»»«iicw6^ic?nTv>8« 

C©£9&i§££fcJ\ ro-B^BA^g|5^Ko 
V^Ttt, H£Lfct»* b#P^-££fi£2#8©tf£ 

«H©IH«*«iabT b#n3>-«4jftr« c fcic J: 

(WcfctfJBireM. st, *yb7-^««aw* 
SBK©«S©H3itt**»Tfi!6oTt % ^©-gP©M» 

A^B b^^ffiSCJrtK-TS C ttfT'ZZo 
[0 0 2 0] c©fc*, #3»BKJ:**yH7-*©« 
S*»iftt, 4HR©«ai*yh7-i'*4iat*ci:«« 

a-rsctA^tSo c©c^t^ ^-©«ffi*-yb7 
-*©«ae*s»r4»a©sj6fc#bT**a:^ y <y b 
t-sso ti4«*ff©av«eb«wi*y b7 
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y-Wyy^yyt, ffi©*ft«cfcit8«J§*y hu 

[0 0 2 1] Iia) fc*B-8h#nS?~Jf«*yh7- 

5, Iia) CfctftMlOBRft *>vF7-*©«t 
£fcfe^TM^^*fc#bT*#a:lB»*4*8i: 

SftSo bfctfoT, R»*yb7-*^y^fca 

3y*y^X->U7x^©amW#§&©-?& 
[0 0 2 2] Mfc#3S?l§m ny-fcy-y-x • /<X7x 

c©fc££$£nsi$i*y hV-J'fi, n>t 
:/tfX-><X7x-ffc^cfc©#**tti:LT, MfE 
*fcffl&£ft8 b#P$*-©£TlC3V>T£dW-8 Z- 1 
fcT**8U fc8W4«fflE5*&ttfc7^*fc©«Stf 

[0 0 2 3] B«i:*8*y h7-^*W«S7ffl«1- 

O^WI*» h7-?«iW*»W«<S:*. S 
fc, MB^&nfcx-^©^*^^-**?? 
g»fS*>y F7— >P9±©HHHBMIAT, ttfcfc* 

tittaewr^dyxi* (ga) m*m^ctfc&*) 
[0024] »m7)i'3vxj*£t l ±, mm&m® 

;V=TU XAfcfc^Ttt, Mt&C£fi!cbfc|&ii*ffl^ 

tm<D®&-cwmu -g©*ipfc*8«*i©#«*R 

;l/rf U Xi> nftfttT^*. *^WK:ae«J7;l/dr'J X 

A*»trfti£ ftijufi«««i*i*? F7- 



[0 0 2 5] C?bT#SC£tfT*tSflll*i*>y F7- 
S„ CCT**yb7-*S!lffli:tt> fiBE*n«*yh7 

-*©£Tfffr$tt8^***bTv>So *?F7- 
br, me>\-#tn?-cDmmmmmmhT, v$ 

p^-*ffr£f8Xf v7'%#tye:fc*^t5o coi 
3fc*WEStStt, /SigSi^uSbTlffi^iiqWfn 
10 So 5ffiflSR& W*. tf > ~> 5 a. b~ r >y F • 7-- U 
>^ (SA) *ffl^Tf?5!ifc*<T?#*. fiSi*vb7 

-*©£$£> i£««atej:tfjBma8R«'vf * f 
-efflv^ctK^ «aa*vb7-^*«i*wica 

[0 0 2 6] Iga) fc*V>T*y h7-**#*Xr 
■yTta, H— ©htfnsJ-fcftbT, lfi©^9;*— 

•teyb**}&r8Cfctf"e#S 0 t^^—Stom&K 
tt, «*tf, agW7;W;XA (GA) s 
2 o TV F • 7--V y& (S A) » fc8^tt0jS»>8«© 

So cntitJs ^enfe-r-^^ws-rsfefe©, 

h*n3Mc^8JWft><5 Jt3&*-8J: 
fc*n?£8o OjS Dffi (Hill Climbing :HC)fc^ RTtltt 

W-fflf^T'&So S AttSBMKlocal minimum) £1% 

8©*B6<rfc»li\ H c ©**.*vfefcWcli>MSfta& 

t> jBTc 7;l/df>; XA*©T% ®£tc£ t> 

fib'Xt .tOIt^^ Xi + i =Xt&5Wffitt 
*»TjS»«:^THCi:ffijlbT^8o ffj^ 

ict-sewTKW*. c©<fc5^mt<fcn 

40 if, mS©$J£!?fc£<©B?m*ft8ti:k£> 1 
tf*S8. 

[0 0 2 7] Igb) fcfeV^Ttt, 5fefc4)«*nfc«Mll 
^ y h7-^©5-BB»i:-r8»MtMfc-r*y b7- 

ct^siftt8 0 *swiiE*vvr, J6jrr^**yb7 

so 77^;VtW. *»» F7-^t*-y-y F7'D77 



(8) 



#M 2 0 0 1 - 1 8 8 7 6 8 
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Blcfcvvc, ny^y^x-^X^x^afflu jxb 
©xST'Ctony-by+J-x^U^X'i'fcS^Ts S 
^©ay-tyij-x • >tt7x^©j&fHftfts^»>»r 

bis. ftfcSitHbfeay-fey?* • /wxjitme* *> 
[0028] ±msmta, m^~mmKnmm 

X\ It k At* ±ffi 5 %<Dgk®tm$. b0\ <I©J;9&il 

X • /U7x-T fc bTSiWf ^£gH*^< ©>S*-y 
fc£*CU rto±t& 5 %©* >v h 7-* fc *ttWF©* 

fttilttf-e%%tZZ%.T\ ny-fey^X -.><:x7x 
-roaWIBH*JKW*i:Av\ Mc, nyfeytj-x • 
X7x^ bTtt&*^*i«tf «6ftfc/<*--yfc* 

[0 0 2 9] ST, *«WfcfeV^TaBSftOfHHa»-e 

b 7-? (wild type)£fcV>T£$Sft7c:-r--*fc: 
b7~? (mutant) fc <to Tfe fcS Snftf- 

^*»6a**— b • 7*P7r^;MBB#6to-frSC 
ttT'SSo b • T^r-OM&H^S 

cfcfcJ^T, «SKKJ:*«at*f b7-*Offffitt 
^ffl&fcfrfcn-Sciifc&y, fiat LTI8fllo«8i» 

*fTV^f<ft*. *#Wfcttx ftfc^t&mtantlCllrJ 
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[0030] nyfeyy-x • ^X7x-rj&j§s?f 
©*y b7-^*Wc-r^?S«P(i, ]ijS*CDJ±U©fifi 
«*/«7x>f*-frtr*yh7-*3^ #-y>y b 
7'n7r-<;l/fca«U *oE^fcJWtrr*7*-**£ 

* s * e o fr*mtrs ctic^-o rmmrz c t 

*n?t3„ ayfeyy-x-^X7x^;£#ty*yb7- 
^iaot^Mr-^tt, ^-y>y b • ^077 

3&5^X7x-r^#ty^y hy-^iC, b • 7 

a 7 7 -KMzWm- £ f- 2 te!cT» t S £ 3 
irrtuf. ^©/^x-f ^ny-fcyyx • ^X7x-f 

/fcfc*tf*<D J: 5 *7;Vd'J XAt J: o T 

©^©Mg&jSti^McaytryiJ-x • ^X7x^ P 

5iJ(*«y b7-*lW»l5fHtt©«*)©'** b;vr 

y u ^KTK^fS l T^i6S 0 
[003 1] 
[^Cl] Si 

T 
fc=l 

[00 3 2] C C T\ w k u 14 h *o 5?-k© iff j^JS^ 

[0 0 3 3] cl©S 1 T?tttt^««& /- KOfBSS 

^CT% S6t*e-&tMbr»Jpy^AfS„ 

y u ^J-XT© J; 3 fc£«r *. 
[003 4] 
[ft2] £2 

CCT, E&mL (^0) T'fe^o 

[0035] aspffjij r m&Lm&x\ c©*t 

SfeAf?v^jfoS^feofcfe*D#SMX7x^ 

fcbT*A6*X5. r(activatlon) 
©*t? y(2.3) Offl««fe**»tltfy-FZ*«6y- 
K3 ^©?gttW*^<av^5tW^.5„ J: 9 
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©rj sfcSfruaftaTfc*, «TfcSM8tTv>«» 

S»K»4H*f![fllbTB)»ttK3 v-fey^X • ^X7x 
-f*W6UT^< CfctfTf**, *JWIIu»*« 1 tM 
*;l>fctt, WtHXSa) -c) fcJ:oTi8M*yb7- 

feu, wtBSsnav^ 

[0 0 3 6] ±E<o*a-eff»«fc3y-b>iJ-^ • /SX 10 

5fc«4&fc©tf**.6ft*. «BMBI*fe*6l)ae 
rlalsearch paths 2) pyramid search path., 3)combinat 
orial search pathi^-SC S„ ny-fey^X ■ 
/«W LT©«ffi*^*S«^{ipyramld sear 
ch paths & b< ^combinatorial search path^fflV>S 
Ct&H%5c serial search pathtt, mk^VTMZ. 

ay-tzyu-x • >w^*mnLz^<mmmT'& 

So tfepyraraid search path?**, MJlzTfclcttf 

LT^Scnv-fey^x • ^x7x^^JiinbT^<c 20 

Pyramid search pathKS^ <8§g*ffiS, 03©<fc5 
tC^rtrrSdfcAnftSo 03 {4, Pyramid search p 

(37^>yh7-^) CMbT> **.3S*yb7-* 

V>5 0 H^combinatorial search pathH\ i&PgJfeTfc 

K±Mmv>^y*.yv?> • ^x7x^£3;fc4t>-cv<# 

[0037] iragc) k*jv>t, aytyy-x • 

i-ffc^ttWfcfc h#n^-tf£$StU 30 
ft&b#P5Mc»bT;<5*-*»-fey b*4*scfc 
teJ:.t) % zuW5ift«ai*y h7-*©*Htf»&ft*. 
^«ft«fll*9 b7-*©*ffl*£j^*fcftl::li:, 
Waoiga) fc»W-8««*yh7-^04ja#ffi* 

tossjwrsct^T?**, rjwwt«t*y h7 

£ bTfMKrft* ny-feytf-x • ^X7x^©»ffllg 
ytfX • ;U9x>ftt, *tiWKHcWffl«tifc3>"fe> 

asatA, *tittttfcaffisnfc3v-fe>ij- 
x • ><*7x^tttt©#ra«tfrtH-rs*\ 

v^-rn©»W73S=&8fflbTfes «f©3>"fe>iJ-x • 

-fey-9-X • /^x-f&^bUffiitaSo 
[0 0 3 8] *3fiWT»H:, fittt*v h7-^©±riifcff 
ffi> *LT3V*>tf;wW7X^©affl:rS*>t5 
SWCfcleioT, b^K*7h7-?2(BftWt so 



So fftto-B* ffif*y h7-*©^Ux-fH3/jWK 
*56WO*yh7-i'ffliEejStt, *-yr-7- 

-*«WiW*i9IHWa5**»h7--**, #HfS 

[0 0 3 9] «**fh7->WJx-i/ a yi(l/J^ 

He) t«^Tftj»sn*3«fift«i 
h 7-^ffiiHossw-. 1 im t>m<DMmt&fr 

5ft<^ofcfc§T*So JlOfct, ^©#141*^7- 
J'O^fcfflvfcny-feyiJ-x • /1X7x-TK*fbT# 

h7-*«D«B5S*, r-7-?©^Ux-iV 

14©&3£T©*y h7-^*Stfffl-rci:* <- z?#So 
LfrL-fttfB, *5MBO*vh7-»«S&EfJ*tt, 

[oo4o] ±m<dzv vv-mi&smzmTtzm 

■fccfclf, ±jfiO*yh7-*fBe&ffi«3>i;a-* 
• ^Xr-t,K:*S?-&S<i<!:A^#S7 p D^A*m^ 

bftiB«*t*^^^$ns„ 

[00 4 1] 

it, AaWfifthU^l/vKMW' (r-UTVyr-T'- 

m®<DmMVT*ffis£i£nzo ±«fc«ia*»5a* 1 11 
©aw*****, •9-yy;y^i'^;yfci¥^o <:© 

mWMlcl^ *B£BSfiHcS5**yb7-*©*^*» 

3FRr*ah*P^-*»flJ1-*#ST»*S Tlteratlve 
Sampling MethodJ fcjgffibfco £©#ffi"W4, «ffi* 

<y h7-^©^^6V^K«^tt©^V> h#n^-* 
WKS^<*y b7-*©iSi£Sttor^UXA«« 

1. r- 7- *r-#ns?-©£j& :}3.J:t>*«-r- 
7^-^©«Jfifb^?f5o 

2. hv-tvmm&mmtz (t s s*s*si 

ffl) o 

3. Tfi©S/iS«©lSV^y h7-^ fcb<a7x-f 
h^AHtfc^oy b7-^^Bxiy-b>"9-X • ;«7X 

4. $5S!pK:^TXiy-fey9-X • /<X73>f«Hje 

•rso 
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5. KtH^nT^Sny-feyy-x • XX7x^;£# 

6. Xt^'/2'sI5. 

• « fe -a t 6 6 LV* y h 7-* ©SIR fc L 

THJ£?ftfc«S*lifiT** "3 x a 7* y h 7-* (Core 
Network) k»asti*. *1M*;l/?-J^©lsa*ifi 

ESBf TFth-order core networkj tLZ— 

So f i±yy?V WW ^/K0Sd»*iR1*. 
[0 0 4 2] £fc, C07WJXi,B, SMln-H* 

F=l; 

G(F)={<H; 

while ( F ^ Fmax ){ 

L-G(F)*«r*y b7-£ h*Di?-OS)S; 

D(pO**y h7-*©*&*0BMB(ISS*) ; 

Dtf ©consensus topo logyOWfi ; 

if (p tfJBB ){ 

G(F+l)=G(F)U{p}; 

} 

F++; 
} 

G(F)£tftfj; 

[0 0 4 3] CCf, Dtt«*t*Vr-7-*©Jfc*, G 
;V-7©^T*function size S(p)"«t«SttfcS*37 



r(octivotion) = 



14187.5 
3241.13 



WfflSLTl^So d©7;l/d'JXAO*T?F = l© 
first-order 3 b7-**£jdW-«»&tettG(F) 
=»}^^<7y^(^7 l-7-£©<itffi^;l/- 

fTV^p%atabTflrst-order37*'y h7-?£T 
£o CCSTf*— *M9;V£U ?5fcF = 20second 
-order©* y r-7-**£j*T*»&fcH\ first-orde 
r37*>y r7-**fi*Lfe7*lW.f 7*V r<7- 
10 ^^HSM^P-T'kUTDICttttbTlfilS^ff^ p£ 
±ffi©*-y h7-^\ C©*g-«first-order37*7 
r- 7— £ fCiiftl bT C n^second-orderH 7* *y h- 7— 

*£-r« 0 B«ofHt*F3B«FMxK»r*a"wii!)jg 

^©pgJl©*-y b7~^^7 J 'JXx^^-yb7 

[0 0 4 4] ±fB©G(F)©+r-<X£5000i:LT, hU7 

K^fo £©4 I '?X'J-b£fcE=300T"p©&ffi£fi : l/\ F 

fc* -1M*;l/@©r (activation) (S3), T (inhib 
ition) (34) tOTEit. Ttt*3IV^ftffl|S*W 

to 

[0 0 4 5] 

[&3] (S3) 
62648.4 9184.12 16817.8 ^ 
3726.79 5923.83 8764.97 
19064.7 4204.16 8081.3 
13953.1 1082.62 5183.11, 



T(inhibition) = 



0R4] (£4) 

( 132.628 141.171 1082.3 4985.05 \ 
5448.63 554.033 1878.69 1177.37 
862.98 1622.94 1193.72 2394.87 

^898.286 11386 1519.07 0.279233/ 



[0 0 4 7] ftlHiSnfc«*f*y h7-*©*Ktt, 0 
4 (a)T?^Lfc*~ 9V h7P77^;V©-g|5T'Sa, 

[0 0 4 8] mmm&?v*v r-7-**«t, ± 



WKllfflWa. iieiTftt, 04 (b) K^Lfcfcd&Rf 

tbtv^n-KftLfe«,©*% ccT*mmmiz 
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BfcbTCSftfefcfcliSfrfcfttf, Jftfe#±fc3-Ffb 
fctefc*« cc-ea, 1^4 (a) fca*bfc38SifMKM 

[0 0 4 9] 
0K5] 



/l 1 0 0 \ 

^ / 0 0 10 I 

^ 1 0 0 01 I 

\o-i 0 0 / 



A : 


[0-1] 


B : 


[0-1] 


C : 


[0-1] 


D : 


[0-1] 



fc 0 « 2 fc±SEO|S^ff5!n?S«> 6 ft fc b sK n 

[00 53] 
«2] 



[0 0 5 0] C©h#US*-0|tatt5'Sr}Jr*D, #4 
§L J (genotype) *»o!ftftft*^R«*ft. 

-K©b£^t«S{tr3&gtf &*©•?, *gj§> £ 

#fcbT5 0»-d«) +4 (y-F©b*VMffl» T?9 

oae : ?ss*if^«€ift«4i«S"&*ci:Ka*. <:© 

[0 0 5 1] 
[Si] 

A-»A : [0-1] 

A->B : [0-1] 

B->C : [0-1] 

C->D : [0-1] 

D->B : [-1-0] 

&/-F©btvMl 





®#i 


f@#2 


fflft3 


mm 


10 A-»A : 


0. 2 


0. 3 


0 


. 0. 3 


A->B : 


0. 4 


0. 7 


0. 2 . 


. 0. 2 


B->C : 


0. 2 


0. 2 


0. 5 . 


. 0. 6 


C-»D : 


0. 2 


0. 4 


0. 7 . 


. 0. 2 


D->B : 


-0. 1 


-0. 3 


-0. 6 . 


-0. 5 












A : 


0. 6 


0. 6 


0. 3 


..0. 2 


B : 


0. 2 


0. 2 


0. 3 


..0. 4 


C : 


0. 3 


0. 4 


0. 3 


..0. 6 


D : 


0. 2 


0. 5 


0. 3 


..0. 2 



J2th©J:?EbTs 134 (b) fcjSff§9i:/n77--l';l/ 

**5P^as©b#n^-*a^b-c b#os>- 

(H 5 fcfcttSJB 1 «&±© b#o 

5>-8tt¥S) fcttttbfc. 

[0 0 5 2] ttttbfc£b#n5Me*tbT» GA^ffl 

W<7^-^ (««3.}:tfb*v>.tiD ©^iifbfcfro 
fco £f\ b#P^-fc»bTi*y>5ftfc*SB©^7* 



C©J:5fc, b#P5>-fc*fbT, UXb©}BTSfc&# 
C©tflWWlC#LTGA**ffr*!:fce 
«affcSfTofc. 2iO«jg{bO}&gfcbTs 
■7J«-^©®JiSa^fflV>fco GAO/<5^-^, popu 
latlon size=500, genera tion=300, crossover rate=0. 
8, mutation rate=0.01TfTV\ X y - h h 

*©ffttifTt>*^fc©i: bfc„ 

[0054] aiffi«ffl©3gfsatts 

Stale, #fltt-e58H7D7 7-f/Vfc3aitU 

>y b • 7°P7 7-r ;i/fc©ffgr% */JnSKM£t s s (To 

talSum Square error) ©^Oa^f? 5 C fc£<fc t)*ft 
[0 0 5 5] 04 (b) tCSt A 5^ ^-y-vb-7 

p 7 7 -f ©Bf&Mr- 2 t bT4*.6ftt^ 

3„ CtDfefe, £*SHfc^ B, C, fcitfD^WP 
ft©»5l^tfcfttt«iiSttLTA (t) » L 
tb (t) „ Ltc (t) , Ltd (t) fc«StU 4 
*bte»aftO*^9^-*«tfcfcv ±*E©:£ (1) 
fc±9tf#SftS3»aR*©ill»4 % Lea (t) N 
Leb (t) , Lec ( t ) > Led (t) aSfdi: 
tfT*t£„ ttl&©H©«/jNgSim§T S SB*© J: 5 
K^rcfctfT?**. c©±5tebT*i&fc**eSK 

STss«*«*bfc*vb7-d' o&fe#) ©ass 

fcbfc. 

[0056] 
0R8] 



50 



SJ200 1- 1 8 8 7 6 8 



A.B.C T t 

tss = I2(t»w-£«w) 

X £-0 



[0 0 5 7] ?T, C©«t3fc*«>6n«aBSaE«f!lffl 
-rsckKiD, GA£ffi^Tb#n^-«fc;^- 
* (H^flWfcb*vH» ©aafljfcfrScktfT?* 

(Si*—*-, ^7*-*HBMb*obtf 10 
aS?-«tt¥S) K«BWrac4:CJ:»J, JKWbSftfc 
b «J 7b<y b**«>* b y 7b-v b7-;v&«?gf s c 
«BK*nft b "J 7b>y h^-MJKSii: b 

(a ,act icat ion) t T (i, inhibit ion) JCO V"»T, 1 * 

>l/T»H£**3V*:^wtt7x>f©8*igW\ 

^^■eiotBnWSftBtf, r(a)i:r(i)©tf>T* 

X^x^fi:1-s 0 2lM*;l/itt»H\ HRW-OHSf 
SR*JtH>b"CVfN cft£&i£&f-^;W£trtgt> 
Sit. 

[0 0 5 8] (ffiflWtffl) JJfiOWBBSitfiailWTf 
tts »^*yb7-*0WT?ltWbfco COfflfcfeffll 

• «wiHitt*y b 7-^Kta»f * c t# 

RTIlTMbS. 0 8 H\ 3te? • fWfBlBO*y b7-* 
EO^TSRUTV^*. H8 (a) fc^T<fc?t, MS? 
ftlUK^ltlSi, *V^*Jt*/-Fi:bT, S 

JfWfc*vh7-*»M8 (b) fcjjVT, 08 (b) 
fc^bfc cfc 5 % b *osMe» bT, ±5£t*1&ie bfcSa 



[0 0 5 9] ±»lcfc^Ttt> ttmv b7-*kb 
T> «6?*yb7-^ fWf0K*yb7-**wb 
fctf, *©«*»fcfe#«llJ»*y b7-*«c»bTfe 

[0 0 6 0] c©±3fc, *^©*8tttMrfcfc0fc * 

MLxm^scttf-zzs. affltf*8*-yy b - 7 

n77^;l/©fe4&M£09fcjr;'fo 09 (a) # 

ttlSE, «ffiff««*8. 09 (b) tt, I&tBSHx-* 
SttS, tfi«V»S. 09 (c) fcJctf (d) t 



(x, y) J$£ff3#7C (x, y, z) ©m 

t^ftf*-*^-??, b • 7n77^M# 

[0 0 6 1] C©«fc3fcx ?-y7h-yn77-fM 
#ffiU b • fnyr^Mt&M^v b 

So *5H8tt, X*>b* • Tn-yonytfa-* • 3/ 

7n^5A*'>XxATmfflbT*fT-rSilt 

t^iftttt, DVD, UD, MO, 7a>yVf-"TW > X 
£\ GD-ROM, B^Cr-7\ ROMA-b-yhm 

So 

[00 6 2] 

BBS©**] JJBOKBBOJ:3fc, x-* 
fcbT2~r<y b • 7^77*;WflWEU ^©^-r 
y b • 7n77-i';l>;££b£*y b7-^«ja*fti&r 

B-St^KOJtiEfcWbTSJj&fcaffl-r * c a*«ut 
[0 0 6 3] #5iHllfcJ\ kfe 1 OCDT-^7a7 

j"OMc*3<*y b7-^©«^Rrtik-r«o bfc 

<NMBc-rSCi:*<"e**. feS^tts «itantKiS"J< 

^r-y„ h • 7 , n7j"f;l/ftfi»m>-&*s: tfcio 

*589ilc*V^Ttt, dBRKiSUTlBRO 
b7-*©ffli*aifcfir5 c fc«STf**o b 
te*«t> T> Hrk:^^HRIGB3i«j£ < i: 5 A S C A^T' 

[0 0 6 4]*^Wtt, DNAx«y7SfflV>Tff6nfe 
a^?^S7a77-i';l/*^-yy b7*P77^;Vi:f 
4*yh7-*«)ilfe5ttKWlC*ffl , ?«*. DNAx 
•y7Cfi:, *8H»®afi?fc3fr*7 , n-7' (7a- 

«yb*H^bfcDNAx'y7T?l±, *©ffi©*fr*«Sb 
<1-SctEJ:o TWHtt®5SEV^l!P«fttjR*»* c k^ 
T?t8 0 -o^s 1&m&fc**'9 b7— 



(13) 
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7 7 <{ Mm 5 ftS C tKUZo • D N Af-y 7"*fflV>;fe 
[0 0 6 5] JT, C©J:3fcLTlR**nfcDNA^ 

*©JtJ£#fffeft*. cci:*ffl^DNAf?r*H 

® £Hjffif s c fc e «fc 5 , jgffl* h 7- * © 

7n7T^;V*^a^tiSci:fcJ:^T, 2ii;2r$ft» 
€?©^7p77-T;V«, nytJi-^-^ffl^Td? 
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^©^H7n75''i';V*n>'ifa-^F«jT?^aiJu * 
fflv>fc«BWH-«*«Sirr * c 1 1 S„ fiLhilKft * 
*ffli/^fcae?O5^7'n7r^;K0lP«fli:*v^ # 

10 [02] 3V-(rm • /<X7XW«8SR-r*«»*ZR 
1"0"??£S O (l)ttserial searchpatiu (2) ttpyram id s 
earch path., (3){icombinatorial search path^cS^o 

[03] nvtm • 3-4 
^pyramid search path©8fc&£3^" 0T?S>S o 
[04] *yM7-^KJ:'3T4j»snft*-y»h^' 
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[05] *SW!fcJ:S*y h7-*«J£&ffi0W-e*S 

20 Iterative Sampling method©8fc&£^t"0'?&$o 
[06] */jNi«8a^O»*tt«*aRtH-P**. 

[07] sdafcTfffsnfciejwijfijfesrrH-e**. 
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